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(57) Abstract 

A novel human gene having a significant homology with a VEGF-C gene which has been isolated by the PCR method with the use of 
primers designed on the basis of the sequence of EST assumed to be homologous with the C terminal part of VEGF-C which fells within the 
VEGF family; mouse and ral genes which have been isolated on the basis of the human gene isolated above; a protein encoded by the 
above-mentioned human gene which has been isolated by transfering the gene into Escherichia coli and expressing it therein. It is expected 
that the isolated protein and genes are applicable to, for example, gene therapy for VEGF-D gene coloboma, wound healing and the 
promotion of collateral vessel formation. Moreover, it is expected that VEGF-D protein inhibitors are usable as novel anticancer drugs, etc. 
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^Sfi£(angiogenesis)©ii|?.Ji, tlSSf]^y^t;K!)fEll; J: *) g| 

endothelial growth factor, fetTs r VEGFj hfotZo ) TifcSo VEGFtt, rfrif? 

^t$IS^T-££(Senger,D.R.et al, Science,219:983-985(1983);Ferrara,N a 
nd Henzel,W.J. Biochem.Biophys. Res. Conmun., 161 :851-858( 1989) )„ t hVEGFii 
<E7-tC(i, 8o©:n*y>#££u ^7?^ x>y<Z>SH,> t «t D , 121, 16 
5, 189, St«06©7'5>'»A'e»«ea4«a©-9-r^-r7'36s^ja$n, COKg*. 
VEGP*«S&*^«f/^->*^r^fcA«lgfe**iT^«(Houck f I.A.et al. Mol. 
Endocrinol. 5,1806-1814(1991)),, VEGFfcfi, fipJfto&SgfcTfc&flt 
-1##&U VEGF©flt-l^©^*i s ^^MsafcffigTifts^ 
tiT^£(Vries,C.D.et al. Science, 255 : 989-991 ( 1 992 ) ) 0 

m?<Dmmm?tLX\±. ClftS-etPlGFfPlacental growth factor J^PDGFC 
Platelet-Derived Growth Factor )# TO £*IT£ t) s lfil£|*jjfc||MS£*ru mm 
femm%Gt%z:t#7ji£tiT\,\2>(\laglione, D. et al. Proc. Natl. Acad. 
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Sci. U.S.A. 88, 9267-9271(1991); Betsholtz, C. et al. Nature 320, 695-6 
99(1986)) 0 *6fc«jLCfc-*T, VEGF-B(01ofsson, B. et al. Proc. Natl. Ac 
ad. Sci. USA 93, 2576-2581(1996)), #tfVEGF-C(Lee, J. et al. Proc. Natl. 

Acad. Sci. USA 93, 1988-1992(1996); Joukov, V. et al. EMBO J. 15, 290-2 
98(1996))*s^^tlfe 0 

4LT^*dfc^**nT^«. *6t±ffinii*rtAiBBJt«neji»jBt:a,jt 

*<ub* y miub utoiteoM^i^ y >^m<Dmmz « n# lt 

l>*«#i«**lTlo*. ^T, VEGF7 7 ^ U — ii x 



- h* f S itfc-? * f * cr £: ft t T § o 

**W*»tt, «*^D-->^ nfcV HSF77$ y-O-o.VEGF-Ch^o 
^-^^ofe^^O^ftGenBank^-^^-^^^ESHExpressed sequence 
tag)»^STS(Sequence tagged 8itea)C»LTfTofc.*©tt* % VEfiF-C©c*«» 

ft L fccDNA®tt«a*ft£ U CLfttSfcJifcT- * j WSm**fe Lfe t C ^ 
»7^ftBWtt^t:ftoT,VEGP-c©7' * -/ili!Wi:*a&«Httft*l-* 



WO 98/02543 



3 



PCT/JP97/024S6 



Lfcfc bVEGF-DiIfi-?£^{c^;*;j3J;tf7*;/ h<Z)VEGFH)Mfc : P£i}i81-f t 

(3) (1) tia«©^>>»^K*3-|«-rSDNA, 

( 4 ) : 2 fcffittCDDNAfc > W r 'J £DNA^ 

(5) (3) £tzl£ (4) tcgB«©DNA£^tf^*-, 

(6) (5) £tm(D^?*-%mtZBf(i&&1$., 

(7) (6) fcgB«©^H*K*fl:*^i|-r5ii:^ai:-r*, (DSfctt 
(2) fcSBtt©*>;t*KflD£g£Bu 

(8) (1) ifctt (2) tg2»©^>M^Ht|g^-r«tti*:, 

o) (i) ifca: (2) £®m<D*>/i?ntitimv>7)\,£<Dmi!ti%&% 
^air^x^^^tf, (i) (2) iz$m<D*>^?mzi£fttz<t£® 

(10) (9) Cffi«(Z)A-ifiC:J:t)«3rn*. (1) *fctt (2) CB«© 
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*m(D*»i9* (VEGF-D) «4,VEGF-Cfc:»L***!*nttft*LT*»),VE 

©*&*:LT<i, fl*tf, OE-PCR (overlap extension polymerase chain react 
ion) &(Gene 1989 77(1) P 51) &£©;&i£j&stM:f £*i*„ 

a**T*tltf, K««:2CB«©DMAB»!l*L<«4*o-«ftrD- 

a«re**. m<D£®tLz&, ^i^w?, 

* U < fi80%&±, J; ») L < tt9O%W±©Eai0HH4*»-r. 

fcwtttt, WT©»<T*S. ExpressHyb SolutionT-68 0 CT-30^P e Sj7*l.M 
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-100 c CTZ-5»B**L 1 *±-ca»rft.«UV^Expres8Hyb SolutionlC7*D- 
^&/inx.So7-o-^^tfM{zAtL#x. % 68 0 C~55 0 Cc[)jgg^7>'x> Mfeft 
T-2B5^Wru^ -b*-^3>*ff do^©2xSSC,0.05X SDS^TlO^r^ 
,41eJ^rSo45 o C0O.lxSSC,O.U SDSfcttTSaiBfcfrTa.tf-- h 7 V*?? 7 

>0*#<D-0y£*tttt, WT©J0<t?»*c BP*. ExpressHyb SolutionT68°C 

fcT-D-^«:95 o C~100»CT2^5^me£L, *±T»*T*. £r LOExpressHy 
b Solutiontzrp-rSftl^a. 7P-rs^tf**t:Anei, 68*CTmBB/N 
^ 7lj ^ *~*>3>*fr-5, ^S©2xSSC, 0.05% SDS^TlO^ro, 40 
#fc#T£o 50°C®0.1xSS(\ 0.1% SDS*»T4O^0 X £*l|s|Jgffi£IR»)g;t&# 

Ttt. VBGP-Cft3-Kf*DllAi:^Y^y^-fXL3St^*frT**Cfc36«» 
»Cffl^6tl* 0 IU^> VEGF-Dfcu-KTSDNA EH*? : 2(CI3«CD 

dna) zm^*mm^?*-izmfr&fr,z(D^>7*-%ft3iizmALs mmnm 
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pGEMEX-l(Pronega#£gKpEF-BOS(Nucleic Acids. Res. 1990 18(17) P 5322) 

fc J:3 pffcfcfe L < «±««M,S!t:«4*f*Jg«t: J:4»ffit L < ttttf«ttui>Ift 

y trm^^Km £ lig&ft L £ t 7 ^ - - * □ ^ h ^ 7 ^ - & 

flUK$fe£»ffi*tt#©t Ma#t»tt-rsCDl grafts *«*fct I*©*,©*; 

tizm®. (mzii, mimvavm, >«©«) ^77*-^**- ( 
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Agtll, ZAPfc^) *m^cDNA5-f77'J--*flMKU C*i£LB-:p#d-*± 

ZblsT'hT'Ws^ ife*^ttttGSTtt«:t:J;?)|ftmr* r^x* ^^^^ 
p >^£j (Skolnik EY, Margolis B, Mohammadi M, Lowenstein E, Fis 
cher R, Drepps A, Ullrich A, and Schlessinger J (1991)Cloning of PI3 kin 
ase-associated p85 utilizing a novel method for expression/cloning of ta 
rget proteins for receptor tyrosine kinases. Cell 65, 83-90) fc«fc!)»MK{-r 

>#fflt3ft?£3) r tw o/W7»J <y h->x^Aj ( TMATCHMARKER Two-Hybrid Sy 
stemj , rMammalian MATCHMAKER Two-Hybrid Assay Kitj , r MATCHMAKER One-Hy 
brid Systemj U*rftfcclontechtt«K r Hy briZAP Two-Hybrid Vector System 
j (stratagenettMh Xltt Walton S, and Treisman R (1992)Characterizati 
on of SAP-1, a protein recruited by serum response factor to the c-fos s 
erum response element. Cell 68, 597-612j ) izm^MmtZZ. t i> Hjf&T&-5 
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ytZUm (Yamasaki K.Taga T.Hirata Y.Yawata H,Kawanishi Y.Seed B.Tanig 
uchi T.Hirano T,Kishimoto T(1988)Cloning and expression of human interle 
ukin-6(BSF-2/IFN beta2)receptor.Science,241:825-828, Fukunaga R,Ishizaka 
-Ikeda E,Seto Y,Nagata S(1990)Expression cloning of a receptor for murin 
e granulocyte colony-stimulating factor.Cell, 61,341-350) l:J;D»^; 

h*fflUfc**U-->^ (Wrighton NC; Farrell FX; Chang R 
; Kashyap AK; Barbone FP; Mulcahy LS.-Johnson DL; Barrett RW; Jolliffe LK 
; Dower WJ., Snail peptides as potent mimetics of the protein hormone er 
ythropoietin, Science (UNITED STATES) Jul 26 1996, 273 p458-64, Verdine 
GL., The combinatorial chemistry of nature. Nature (ENGLAND) Nov 7 1996, 
384 pll-13, Hogan JC Jr., Directed combinatorial chemistry. Nature (ENGL 
AND) Nov 7 1996, 384 P 17-9) Iz J; ^)%%m<0^ >/mmizfe&t 

*mmmi-lWm&h UTii. 2 ?> VEGF-Ditfc* *VEGFH»£**M 
^^^^tz^^tz^xm^^^LXMB^mizm^Zt 
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it t > m^M^m^WUt £ z t * e> ft£„ 

^ -(C (i, ^ pAdexlcw^pZIPneo^ t:©^^ ^ — * So 

VEGF-DjSfe^OJfiSEJUS^SttairSPCHJ&iffciJ: &VEGF-D»fc-?fl!)Sl 
ft J: & ^ ( €©^rr^©i^ffl £ t, ft £ o 

itoMi§©jiiJ&^(3^fflrSC^^ % VEGF-D^>>'^K©^^y>^rf-^ h 

£&%tz&m(DfemM£\sTmm?zzt%%3Le>tiz 0 *^vegf-d©^§ 

ft<5„ 

Milt. VEGF-D&fci% =&ESTH?!k D-- ^fcffl^fcr^ 

EST (H24828) £VEGF-C£07 =• J KE*J©Jt«*^T0-CfcS. 
H3tt, VEGF-Diaa^fc, Cft£TlC$B£2ft£VEGF:7r =• 

04a& x VEGF-D0^7k^7"D^ h^^-THTfeSo 04b(i, VEGF-D©$/^^-;u 
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immm i ] tfasta&c: i5^ D ^n&m 

VWHteC*M<z#«r« r B R3P( B albiani ring 3 protein) 'J t*— h j ten 
6ft*3>*>tfaffi*|fcafc: rcGPNKELDENTCQCVC (£*j*?: 3 ) j ti^®n 
*RttU Genbankir-^-x ( 1 996$2fl 29 BS£> *©£EST#tfSTSg^.J£ 
TFASTAi* (Pearson and Lipaan. Proc. Natl. Acad. Sci. USA 85; 2444-2448(1 
988)) TMftfcLfc. tt**f<»:tt|5iTO*OSffl^fc (* 1 ) . 



*1 



Sequences: 
Symbols: 
Word Size: 

Gap creation penalty: 
Gap extension penalty: 



392,210 

135,585,305 
2 

12.0 
4.0 



.H24828)*ji^*f Lfc. Z©E*|tt r Tne WashU-Merck EST Projects , tt 
«*ftfcECT©-OT?»!>, **tfflUfcl67^tt«|,9fl 3ftt - aLT:i , 3to ^ 
K»ft£fc*6fc:ilCBI*> r UniG e nej fcJt*** tff ,^ HHifi^MoEST 

Z©ESTftSa±a T 5ffl [T64149, H24780, H24633, H248 
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28, T64277 (1996. 3. lMO ] §&£*m^ C t&mWLtzo Z®o*>. T642 
77 1 T64149. H24828 1 H24780tt * tl-etlH- * D - > C95' IBjaj 1 3' E*'jCD$§£-£ 
Tfc^K ^©^P-^^lt-h^X&^^mgkbT&ofc (Hl)o 
H248280S2^'J ot7l/-AT^>;^ miW £i?IR-f S 

*VEGF-COl£^JhM^T^Shl047'^ y^4'28f@C!)7'^ y^*s-iiUTi3t) (2 

«t<(S^$tLTUfc (02) o «#**ifcE5!)*e&STifxLfco 
[HJ6WI2] 7* 77 U-fr£>©cDNAOD£D-^>y 
tft*tl<fc LfcEST(H24828)©K*J&a£(c5 , RMEffl©:r-7-f v-St>*3'R 

ACE/BOT^-TV— (5'HACEffl : 5' -AGGGATGGGGAACTTGGAACGCTGAAT-3' (SE^J#^:4 
K 3' RACEffl : 5' -GATCTAATCCAGCACCCCAAAAACTGC-3* ( mmm*5 :5 ) ) £§&gt L tz (El 

i) o t \>B&%0*\)K+Mkfrbmmwmmzm^z. -*«cdna££#u * 

^c^fAj«tC7'^7*^-cDNA^^^-&fecDNA-rifeS rjiarathon-Ready c 
DNA.Lung (Clontech#S!0 j fcttSfcU ±Kc!7*7 -i 7-M?^r^-77 ^ 
T -T- * -5 AP-1 T - ^ >f v - (5' -CCATCCTAATACGACTCACTATAGGGC-3' ( §2*!J#^ : 6 ) ) 
(HI1) Sffli^, PCRfcffofco ±IBT^7-^-cDNAf*g{c(i, T*'7°*- 
r-7>f T-AP-lSVAP-E^/N-f ry^X-TSifiti^S-rSo PCRIi, 94°CT1 
tXDMSL 94°CT30fX 72 0 Cf47>©M£5-»M &^T', 94°C-e30?J\ 
70 o CT'47>©^a$5^-f 94°CT20&\ 68 e CT*47>©^a^25-9-^ ^ 

^©^ftTfrofco [fc«U TaqtflM? — tfhLTs r Advantage KlenTaq P 
olymerase Mixj ©ftfc> t> J:\ l~TaKaRa Ex Taqj (^©M^) RVifcttCD^y? 

Ztitzo £*i6»rJt£, r pCR-Direct Cloning System (ClontechftSSO j , f p 
CR-TRAP Cloning System (GenHunterftiO j x rpmiue-T vector (Novag 
en#£0 j £ffll^T, *ti%ti>7U--y?[st Zo fc# x 5'RACE»i/t£ r p CR-Di 
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rectvectorj (C*d-- >*f*»fc tt , r 5 > -CTGGTTCGGCCCAGAACTTGGAACGCTG 
AATCA-3'(KW#*:7)j , aw r 5* -CTCGCTCGCCCACTAATACGACTCACTATAGG-3* (IH^J 

[^Jfcfcl 3 ] &££$|<z)/9g#f 

TABI PRISM Dye Terminator Cycle Sequencing Ready Reaction Kit with Am 
Plitaq DNA Polymerase fSj&U r 3 77 A DNA Sequencer (ABIftg) j *ffi^ TD 

AACCCTCACTAAAGGG-3' <E*I#9:9K 5' -CCAGGGTTTTCCCAGTCACGAC-3' (£*#?: 1 
0))»V, AP-2^^-7-(5'-ACTCACTATAGGGCTCGAGCGGC-3'(iE^j#^:ll)), 3 6 



SQ1(I2^J#^:12) 


5' 


-AAGTCTGGAGACCTGCT- 3' 


SQ2(ffi*J#^:i3) 


5' 


-CAGCAGGTCTCCAGACT-3' 


SQ3(B2^J#^:14) 


5 5 


-CGCACCCAAGGAATGGA-3' 


SQ4(IB5U#^:15) 


5' 


-TGACACCTGGCCATTCCA-3' 


SQ5(id?U§^:16) 


5' 


-CATCAGATGGTAGTTCAT-3 ' 


SQ6(l2^!j#^:l7) 


5' 


-ATGCTGAGCGAGAGTCCATA-3' 


SQ7(SE^J#^:18) 


5'- 


-CACTAGGTTTGCGGCAACTT-3' 


SQ8(g2^|#^:i9) 


5'- 


■GCTGTTGGCAAGCACTTACA-3 ' 


SQ9(BB?'J#^:20) 


5'- 


GATCCATCCAGATCCCTGAA-3' 


SQ10(E3»J#f :21) 


5' -CAGATCAGGGCTGCTTCTA-3' 
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5' mt3 f fflI©cDNA«^(c?# ZtltzZtVmWLtzo ttcDHA®£Jff£S*|£ft£ 

=J- K 3iI£?T<fc^fe (I2#J#^ : l&tfgB?iJ&^ : 2) „ Genbank^- ^ ^ 
-^t®S**iT^fc^ESTiE5Ui:eDSI^*Hlt:^-r 0 ffe©VEGF7 t =• *)-tT 

*tf^fc?T&5Cfc*siBe>a»i:&ofc (03) o E|3*© THSVEGFj tt 

. t hco TVEGFj *»U THSVEGF-Dj , r H SVEGF-Cj N r HSVEGF-Bj tt, t h 
VEGFcd*^ D^TfeSh h rvEGF-Dj , t p r V EGF-Cj , t h r V £GF-Bj 
^tijg-fo ££>!c, rnsPDGF-Aj lith© rp D GF-Aj , r HSPDGF-B j (it htf) r 
PDGF-Bj % r HS PlGF2j (it b<D r P i G F2j £*ft?n*i<r„ *fc, «#3ftfcE 
3l*6ft$T5*Lfc 0 VEGF-D&, 4 T T*Flt4'J h* LT £ p-- >^^tl?t 
VEGF-ChfttN^ Di^-^LtUS;i:*c, x Flt4^iWfcHr7-^-(^-ri. 

■**ttrp.jp h (04a) , St^von Heijne©affi(von Heijne G, Nucleic Ac 
ids Res. 14, 4683-4690(1986))T:>*>;i^r^ YWti&tvmTZ t (E)4b 

""pCR-Direct vectorj *W7>?vi-=- >^£iifc 5' EcoRV(cJ: 
oTWDfflSnsWlttpOWfr* [a-"P] dCTPfcJ:»)K«U rn-^LTffl 
V^fco fil$(i TReady-to Go DNA labelling beads (PharmaciattS^)j 
>^Ar7^-i£l3j;t)fTo&o TMultiple Tissue Northern(MTN )Blot-Hum 
anj % rHuman II j , rHuman Fetal j „ r^man Cell linej (Clontechtt 
HO TExpressHyb Hybridization Solution (ClontechftSO j ^T-^& 
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2 ^ 7 ^ 7 " r 5 , -TCCAGATCTTTTGCGGCAACTTTCTATGACAT-3' (E55#^:2Z)j 
, r 5'-CAGGTCGACTCAAACAGGCACTAATTCAGGTAC-3'(gB^#^:23)j th 

vegf cmKOT^msmEi^^smmzm^^m^mmLrz. nstazm 

h*pQE42 (QIAGENttS*) t Ration kit IIj <Ma tt K) *^T^Lfc 
o »&ftfc77** K**USG19003[|AEP4] (QIAGENtt^) t:#AU £H£ 
««^^»)^dlLfcr7^$ K (pQE42-BS3) ZMftLtzo T^T, ^ KpQE 
42-BS3**»»BL21 UnvitrogenM) t#AU lOOmg/1© *, .J > 
7>^y^ h .;^ **trL BrothTKWJMu ^n^ff 

UM Broth ZOOilfcltBLfc. 37X3-C1.5«fH|lS«ft, IPTG£3mM^£ J: o fcjft 
**»AT*6e:3rcT5«FiBi**L& 0 *Btfc«, r QIAexpress TypeII kit 

[Wtm 6 ] ^Bfc: «fc*DHFR-VEGF-D»&* Wt*R©$8£ 

t hVEGF cDMAfflT^^IISgSBfr&lSlMtffis^^^s^gj.^ 

T-TJiBLfc. »&*lfcDMAKM-*«H»*Bglli:SallT»lL. AM* 

BoHItSalTOMLfc:^** K P QE40 (QIAGENft^) ri iffation kit Hj ( 

MiStt«) s/BvvtisaLfc. k*^h@sgi9003[ p rep4] ( 

QIAOERttH) CiAU *****«*Ma» Lfc r*;u K <pQE40-BS 
3) tMRLfc. b'pQE40-BS3£*I§jgBL21 (InvitragenttK) (CagAL 
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tz'&, TQiAexpress Typell kitj ®7d Yu-)i\z^\ Ni-NTA* 7 A T'DHFR- 
[Wtmi] v *} X VEGF-D cDNACD £ p - - > ^ 

TMouse lung 5' -stretch cDNA libraryj (Clontech*±§n£1.5xl0 5 pfu<i£¥ Lfe 
THybond-N+j (Amersham#tO 7 >r ;i/*-(20cmx22cm)£2&f1:^ Lfeo *<j50ng© 
human VEGF-D<DPvuIItSr#-£ rR ea dy-To-Go DNA Labelling Beads(-dCTP)j (Phar 
fflaciatt^)T-a 3 'P-dCTP(Ainershainttii)T^s^Lfe*©^rD-rh LT rfixpre 
ssHyb Hybridization Solutionj (Clontechtti^)^ffi^^68 0 C^c ) 55 0 C^c7)^7 ^ 
x>h;W7-J^f-y 3 >OT^fc 0 2xSSC\ 0.05X SDStgl^a? 
10#H4@7^*-£ftfrLfc&0.1xSSC, 0.1% SDS*ffl^45-C7?3^Kft^Lfc 

0 r HyperFilm MPj (A«jrshaiittR)i:iii8tt^ffl^7 -f ;i/^-*-80jRt?-«£S3t 

JCMLfco *«Lfc7A4rDNAttrb-h7-f-b-h3!pe. r QIAGEN Lambda MAX 

1 Kitj <Qiagentt«)£fflt^)tt«{Lfc, ^ hDNA£EcoRlT« IB LpUCll 
8 EcoRI/BAP (Takaratt^)(c^r^D-->^tfe^ABI377^-^>-^-(Perki 
n Eliera»)fc£&ffi9j£&£L*:. f#6tlfc* p->©? fcS«T52ffl©* P 
->*»6T^^VECF-D©±S*ii-l*-rScDMA*S*ricLfco "^^^ VEGF-D cDN 

[ 8 ] 7 y h VEGF-D cDNACD ^ P - - > y 

•"Rat lung lambda ZAP II vectorj (Stratagene*ttO£l.5xl0 5 pfui|£5§: Ltz r 
Hybond-Nfj (Amershamttif)7 <r ^^-(Z0c«x22ca)*2ttft«Lfco l^l^g©mo 
use VEGF-D cDNA©l-782bp»rK-£ r Bea dy-To-Go DNA Labelling Beads(-dCTP)j 
(PharmaciattM)Ta"P-dCTP(Amershamtt^)T^Lt*©^7-p-r^ LT r 
ExpressHyb Hybridization Solutionj (Clontechtt|g)^ffl^68°C^^55°C's©^ r 
53;x>h/wriJ^*-^a>*2«fBffofc. 2xSSC, 0.05% SDS^fflv^^ 
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fcr-ioftrnm? < )i*-%&ft LtzmAx ^ 0.1% mzmiwc?w®m 

Ltzo THyperFilm MPj (AmershaiDtt^)i:^»$ffl^7 >f ;U*-£-80j£?-Bfe 

" >l:fiLfco WLfc^yy-f ^D->ttE.coli SOLAR(Stratagenettl^) 

fc^^-77-s;mssist(Stratagenett«)*ffl^TpBluescpipt-NttI>)aiLL 
fcftABI377*--!r>tf-(Perkin ElmerMXc J: &tt3II!*j*ifc£Lfc 0 

hVEGF-D cmkt%zztizm\T-i*$>-?tz^ ma? k>*tsa,th 

Ready rat kidney cDNAj (Clontechtt»)*y> 7*1/- h c L5' t*W v- Tgct 
GCGAGTGTGTCTGTAAA(ig?F.j#^:26)j Wr^Y- r GGGTAGTGGGCAACAGTGACAGCA 
A(i2^J#^:27)j *ffl^T94'C15#\ 55°C30*X 72-C2#*40[I]^&TPCR£ L 
to f#*>*lfe#rH-£pGEM-T vector(promegatt^)tit^^D-- >^Lfe^, AB 
I377*>-!r>^-(PerkinEl»jra»)t:Jt»)i!W*aiSLfc. 7^ 
VEBF-D©C**»^*d*r^D->-c»ofc. 77-^7y^^ 3>1 j 

& l tzi&mm& x vm%7 * y $gg^$^ : 25(z ^-r 0 
mm±(D»\matmt 

*«WC.fciK VEGF-Cfc*«ft«Btt&«r*««ft^>y^H (VEGF-D) * 
*V*0*e*#***ftfc. VEGF-D li % «4«»fc*»*jE«&ifc*ir4}tffcr 

*»«©»«c*H4rLT^*i:#Ae,n* 0 vegf-d^t- 
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& mmmBf&fem, 2 nz&mmmmcDmmjuttK&z^ %t Zs vegf-d* 
^^>Mt^rmmfkm!i.<Dmmmizmt^zt^mmti^ 0 $£vegf 
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mm 

(2) ««(0«#: *«&VEGFttH* 

( 3 ) mmn ci-802pct 
(5) tarns : 

(7) fcfce : 1 9 9 6^7^ 1 5 g 
( 8 ) gB?>J©& : 2 7 



: 1 
E«©fi$ : 354 



£$J& : t h(Hoao sapiens) 
MISSOS^ :M(lung) 

Met Tyr Arg GIu Trp Val Val Val Asn Val Phe Met Met Leu Tyr Val 

15 10 15 

Gin Leu Val Gin Gly Ser Ser Asn Glu His Gly Pro Val Lys Arg Ser 

20 25 30 

Ser Gin Ser Thr Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser 
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35 40 45 

Ser Leu Glu Glu Leu Leu Arg He Thr His Ser Glu Asp Trp Lys Leu 

50 55 60 

Trp Arg Cys Arg Leu Arg Leu Lys Ser Phe Thr Ser Met Asp Ser Arg 
65 70 75 80 

Ser Ala Ser His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp He 

85 90 95 

Glu Thr Leu Lys Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser 

100 105 no 

Pro Arg Glu Thr Cys Val Glu Val Ala Ser Glu Leu Gly Lys Ser Thr 

115 120 125 

Asn Thr Phe Phe Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly 

130 135 140 

Cys Cys Asn Glu Glu Ser Leu He Cys Met Asn Thr Ser Thr Ser Tyr 
145 150 155 160 

He Ser Lys Gin Leu Phe Glu lie Ser Val Pro Leu Thr Ser Val Pro 

165 170 175 

Glu Leu Val Pro Val Lys Val Ala Asn His Thr Gly Cys Lys Cys Leu 

180 185 190 

Pro Thr Ala Pro Arg His Pro Tyr Ser He lie Arg Arg Ser He Gin 

195 200 205 

He Pro Glu Glu Asp Arg Cys Ser His Ser Lys Lys Leu Cys Pro He 

210 215 220 

Asp Met Leu Trp Asp Ser Asn Lys Cys Lys Cys Val Leu Gin Glu Glu 
225 230 235 240 

Asn Pro Leu Ala Gly Thr Glu Asp His Ser His Leu Gin Glu Pro Ala 
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245 250 255 

Leu Cys Gly Pro His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val 

260 265 270 

Cys Lys Thr Pro Cys Pro Lys Asp Leu He Gin His Pro Lys Asn Cys 

275 280 285 

Ser Cys Phe Glu Cys Lys Glu Ser Leu Glu Thr Cys Cys Gin Lys His 

290 295 300 

Lys Leu Phe His Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe 
305 310 315 320 

His Thr Arg Pro Cys Ala Ser Gly Lys Thr Ala Cys Ala Lys His Cys 

325 330 
Arg Phe Pro Lys Glu Lys Arg Ala Ala Gin Gly Pro His Ser Arg Lys 
340 345 

Asn Pro 



350 



%mm% : 2 

i2?ijtf)fi£ : 2004 

isyj©^ : mm 

UWmm : cDNA to mENA 

: b MHomo sapiens) 

m^omm :jj$(iung) 

#$£HTHa*f : CDS 
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ffll :403 .. 1464 

ftntrnzbtznm :e 

CCAGCTTTCT GTARCTGTAA GCATTGGTGG CCACACCACC TCCTTACAAA GCAACTAGAA 60 
CCTGCGGCAT ACATTGGAGA GATTTTTTTA ATTTTCTGGA CAYGAAGTAA ATTTAGAGTG 120 
CTTTCYAATT TCAGGTAGAA GACATGTCCA CCTTCTGATT ATTTTTGGAG AACATTTTGA 180 
TTTTTTTCAT CTCTCTCTCC CCACCCCTAA GATTGTGCAA AAAAAGCGTA CCTTGCCTAA 240 
TTGAAATAAT TTCATTGGAT TTTGATCAGA ACTGATCATT TGGTTTTCTG TGTGAAGTTT 300 
TGAGGTTTCA AACTTTCCTT CTGGAGAATG CCTTTTGAAA CAATTTTCTC TAGCTGCCTG 360 
ATGTCAACTG CTTAGTAATC AGTGGATATT GAAATATTCA AA ATG TAC AGA GAG 414 

Met Tyr Arg Glu 

1 

TGG GTA GTG GTG AAT GTT TTC ATG ATG TTG TAC GTC CAG CTG GTG CAG 462 

Trp Val Val Val Asn Val Phe Met Met Leu Tyr Val Gin Leu Val Gin 

5 10 15 20 

GGC TCC AGT AAT GAA CAT GGA CCA GTG AAG CGA TCA TCT CAG TCC ACA 510 

Gly Ser Sep Asn Glu His Gly Pro Val Lys Arg Ser Ser Gin Ser Thr 

25 30 35 

TTG GAA CGA TCT GAA CAG CAG ATC AGG GCT GCT TCT AGT TTG GAG GAA 558 
Leu Glu Arg Ser Glu Gin Gin lie Arg Ala Ala Ser Ser Leu Glu Glu 

40 45 50 

CTA CTT CGA ATT ACT CAC TCT GAG GAC TGG AAG CTG TGG AGA TGC AGG 606 
Leu Leu Arg He Thr His Ser Glu Asp Trp Lys Leu Trp Arg Cys Arg 

55 60 65 

CTG AGG CTC AAA AGT TTT ACC AGT ATG GAC TCT CGC TCA GCA TCC CAT 654 
Leu Arg Leu Lys Ser Phe Thr Ser Met Asp Ser Arg Ser Ala Ser His 



WO 98/02543 



22 



PCT/JP97/02456 



70 75 80 

CGG TCC ACT AGG TTT GCG GCA ACT TTC TAT GAC ATT GAA ACA CTA AAA 702 
Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp He Glu Thr Leu Lys 
85 90 95 100 

GTT ATA GAT GAA GAA TGG CAA AGA ACT CAG TGC AGC CCT AGA GAA ACG 750 
Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser Pro Arg Glu Thr 

105 no 115 

TGC GTG GAG GTG GCC AGT GAG CTG GGG AAG AGT ACC AAC ACA TTC TTC 798 
Cys Val Glu Val Ala Ser Glu Leu Gly Lys Ser Thr Asn Thr Phe Phe 

120 125 130 

AAG CCC CCT TGT GTG AAC GTG TTC CGA TGT GGT GGC TGT TGC AAT GAA 846 
Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly Cys Cys Asn Glu 

135 140 i 45 

GAG AGC CTT ATC TGT ATG AAC ACC AGC ACC TCG TAC ATT TCC AAA CAG 894 
Glu Ser Leu He Cys Met Asn Thr Ser Thr Ser Tyr He Ser Lys Gin 

150 155 160 

CTC TTT GAG ATA TCA GTG CCT TTG ACA TCA GTA CCT GAA TTA GTG CCT 942 
Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro Glu Leu Val Pro 
165 170 175 180 

GTT AAA GTT GCC AAT CAT ACA GGT TGT AAG TGC TTG CCA ACA GCC CCC 990 
Val Lys Val Ala Asn His Thr Gly Cys Lys Cys Leu Pro Thr Ala Pro 

185 190 195 

CGC CAT CCA TAC TCA ATT ATC AGA AGA TCC ATC CAG ATC CCT GAA GAA 1038 
Arg His Pro Tyr Ser He He Arg Arg Ser He Gin He Pro Glu Glu 

200 205 210 

GAT CGC TGT TCC CAT TCC AAG AAA CTC TGT CCT ATT GAC ATG CTA TGG 1086 
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Asp Arg Cys 
215 

GAT AGC AAC 
Asp Ser Asn 

230 
GGA ACA GAA 
Gly Thr Glu 
245 

CAC ATG ATG 
His Met Met 

TGT CCC AAA 
Cys Pro Lys 

TGC AAA GAA 
Cys Lys Glu 
295 

CCA GAC ACC 
Pro Asp Thr 

310 
TGT GCA AGT 
Cys Ala Ser 
325 

GAG AAA AGG 
Glu Lys Arg 



Ser His Ser Lys Lys Leu Cys Pro 
220 

GTT TTG CAG GAG 
Val Leu Gin Glu 



AAA TGT 
Lys Cys 



GAC CAC 
Asp His 

TTT GAC 
Phe Asp 
265 
GAT CTA 
Asp Leu 
280 

AGT CTG 
Ser Leu 

TGC AGC 
Cys Ser 



GGC AAA 
Gly Lys 

GCT GCC 
Ala Ala 
345 



AAA TGT 
Lys Cys 
235 
TCT CAT 
Ser His 
250 

GAA GAT 
Glu Asp 

ATC CAG 
He Gin 

GAG ACC 
Glu Thr 

TGT GAG 
Cys Glu 
315 
ACA GCA 
Thr Ala 
330 

CAG GGG 
Gin Gly 



CTC CAG 
Leu Gin 

CGT TGC 
Arg Cys 

CAC CCC 
His Pro 
285 
TGC TGC 
Cys Cys 
300 

GAC AGA 
Asp Arg 



TGT GCA 
Cys Ala 

CCC CAC 
Pro His 



GAA CCA 
Glu Pro 
255 
GAG TGT 
Glu Cys 
270 

AAA AAC 
Lys Asn 

CAG AAG 
Gin Lys 

TGC CCC 
Cys Pro 

AAG CAT 
Lys His 
335 
AGC CGA 
Ser Arg 
350 



He Asp Met Leu Trp 
225 

GAA AAT CCA CTT GCT 
Glu Asn Pro Leu Ala 
240 

GCT CTC TGT 
Ala Leu Cys 



GTC TGT AAA 
Val Cys Lys 

TGC AGT TGC 
Cys Ser Cys 
290 

CAC AAG CTA 
His Lys Leu 

305 
TTT CAT ACC 
Phe His Thr 
320 

TGC CGC TTT 
Cys Arg Phe 

AAG AAT CCT 
Lys Asn Pro 



GGG CCA 
Gly Pro 
260 
ACA CCA 
Thr Pro 
275 

TTT GAG 
Phe Glu 

TTT CAC 
Phe His 

AGA CCA 
Arg Pro 

CCA AAG 
Pro Lys 
340 



1134 



1182 



1230 



1278 



1326 



1374 



1422 



1464 
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TGATTCAGCG TTCCAAGTTC CCCATCCCTG TCATTTTTAA CAGCATGCTG CTTTGCCAAG 1524 

TTGCTGTCAC TGTTTTTTTC CCAGGTGTTA AAAAAAAAAT CCATTTTACA CAGCACCACA 1584 

GTGAATCCAG ACCAACCTTC CATTCACACC AGCTAAGGAG TCCCTGGTTC ATTGATGGAT 1644 

GTCTTCTAGC TGCAGATGCC TCTGCGCACC AAGGAATGGA GAGGAGGGGA CCCATGTAAT 1704 

CCTTTTGTTT AGTTTTGTTT TTGTTTTTTG GTGAATGAGA AAGGTGTGCT GGTCATGGAA 1764 

TGGCAGGTGT CATATGACTG ATTACTCAGA GCAGATGAGG AAAACTGTAG TCTCTGAGTC 1824 

CTTTGCTAAT CGCAACTCTT GTGAATTATT CTGATTCTTT TTTATGCAGA ATTTGATTCG 1884 

TATGATCAGT ACTGACTTTC TGATTACTGT CCAGCTTATA GTCTTCCAGT TTAATGAACT 1944 

ACCATCTGAT GTTTCATATT TAAGTGTATT TAAAGAAAAT AAACACCATT ATTCAAGTCT 2004 

mm^ : 3 

827>j0;g£ : 16 

Cys Gly Pro Asn Lys Glu Leu Asp Glu Asn Thr Cys Gin Cys Val Cys 
1 5 10 15 



E8I#^ : 4 

ie?U<D^£ : 27 

mvxdw : mm 
mcom : -*m 

em 
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AGGGATGGGG AACTTGGAAC GCTGAAT 27 

mm*7 : 5 

E*U©££ : 27 

id^Jcofl^ :ffe©*£i? ^DNA 
E*J 

GATCTAATCC AGCACCCCAA AAACTGC 27 

»J#^ : 6 

: 27 

CCATCCTAAT ACGACTCACT ATAGGGC 27 

IBBI*^ : 7 

I2^J®^$ : 33 
EBIOS! : 
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CTGGTTCGGC CCAGAACTTG GAACGCTGAA TCA 

IE^J#^ : 8 
SEFOGDMi* : 32 

mwm : mm 

MWHDW® :flKD«fcK ^ADNA 

CTCGCTCGCC CACTAATACG ACTCACTATA GG 

K*J«- : 9 
fflfll©fi£ : 20 

mwm mm 
mi 

AATTAACCCT CACTAAAGGG 

20 

mvm^ : io 

Mm(D&£ : 22 

e*j©s! : mm 
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27 

82*1 

CCAGGGTTTT CCCAGTCACG AC 
ffl#J#^ : 11 

: 

ACTCACTATA GGGCTCGAGC GGC 

IE?'J#^ : 12 
KfllOftS : 17 
ffl#l©$ : 

: ~*Jfi 

Um<»MM :fft©«Bi -afiJcDNA 
AAGTCTGGAG ACCTGCT 

1E?!JS^ : 13 
iE?>J0g£ : 17 

sajos! : mm 
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CAGCAGGTCT CCAGACT 

17 

: 14 

Bd?!J(Z)fi£ : 17 
8®» : 

mm 

CGCACCCAAG GAATGGA 

17 

ffi*l#-5 : 15 
: 18 

mom : -*« 
mwcDum ittxDtem ^dna 

TGACACCTGG CCATTCCA 

18 

m$m^ : 16 
mP}<D&$ : 18 
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mm 

CATCAGATGG TAGTTCAT 



18 



: 17 

$m<Dg.£ : 20 

mo® : 

ATGCTGAGCG AGAGTCCATA 
E^J#^ : 18 

mm<DM.$ : 20 

%m<Dm : mm 

h^p^- -.mm** 
m\<omm -.mom® smu 
Em 

CACTAGGTTT GCGGCAACTT 



20 



20 



IBWft-^ : 19 

MiV}<DM.£ : 20 
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mmrnm :m<D&m ^$dna 

GCTGTIGGCA AGCACTTACA 
: 20 

%m<D&£ : 20 

mom. : -*jb 
law 

GATCCATCCA GATCCCTGAA 

#^ : 21 
E*J©g£ : 19 



20 



20 



saw 

CAGATCAGGG CTGCTTCTA 



19 



ffi*J#-3 : 22 
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$m<D&$ : 32 

be*j©§b : mm 
mam : 

mmamm -.mcomm ^idi 

mm 

TCCAGATCTT TTGCGGCAAC TTTCTATGAC AT 32 

mi\m*5 : 23 

g2?aj©S£ : 33 

immi : mm 

Mmnmm -.momm £«a 

CAGGTCGACT CAAACAGGCA CTAATTCAGG TAC 33 
: 24 

%m(D&£ : 1581 

ib^j©^ : mm 
mom : 

: cDNA to mENA 

EM 

mt&©SSg :M(lung) 
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:CDS 

fftttiLM : 96..H69 

TTCCGGGCTT TGCTGGAGAA TGCCTTTTGC AACACTTTTC AGTAGCTGCC TGGAAACAAC 
TGCTTAGTCA TCGGTAGACA TTTAAAATAT TCAAA ATG TAT GGA GAA TGG GGA 

Met Tyr Gly Glu Trp Gly 

I 5 
ATG GGG AAT ATC CTC ATG ATG TTC CAT GTG TAC TTG GTG CAG GGC TTC 
Met Gly Asn He Leu Met Met Phe His Val Tyr Leu Val Gin Gly Phe 

10 15 20 

AGG AGC GAA CAT GGA CCA GTG AAG GAT TTT TCT TTT GAG CGA TCA TCC 
Arg Ser Glu His Gly Pro Val Lys Asp Phe Ser Phe Glu Arg Ser Ser 

25 3 0 35 

CGG TCC ATG TTG GAA CGA TCT GAA CAA CAG ATC CGA GCA GCT TCT AGT 
Arg Ser Met Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser Ser 

40 45 50 

TTG GAG GAG TTG CTG CAA ATC GCG CAC TCT GAG GAC TGG AAG CTG TGG 
Leu Glu Glu Leu Leu Gin He Ala His Ser Glu Asp Tr P Lys Leu Trp 
55 60 65 70 

CGA TGC CGG TTG AAG CTC AAA AGT CTT GCC AGT ATG GAC TCA CGC TCA 
Arg Cys Arg Leu Lys Leu Lys Ser Leu Ala Ser Met Asp Ser Arg Ser 

75 80 85 

GCA TCC CAT CGC TCC ACC AGA TTT GCG GCA ACT TTC TAT GAC ACT GAA 401 
Ala Ser His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp Thr Glu 



60 
113 



161 



209 



257 



305 



353 
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ACA CTA 
Thr Leu 

AGA GAG 
Arg Glu 
120 
ACA TTC 
Thr Phe 
135 

TGC AAC 
Cys Asn 

TCC AAA 
Ser Lys 

TTA GTG 
Leu Val 



90 

AAA GTT ATA 
Lys Val He 
105 

ACA TGC GTA 
Thr Cys Val 

TTC AAG CCC 
Phe Lys Pro 

GAA GAG GGT 
Glu Glu Gly 
155 

CAG CTC TTT 
Gin Leu Phe 

170 
CCT GTT AAA 
Pro Val Lys 
185 

CCC CGC CAT 
Pro Arg His 



GAT GAA 
Asp Glu 

GAA GTC 
Glu Val 
125 
CCC TGT 
Pro Cys 
140 

GTG ATG 
Val Met 

GAG ATA 
Glu He 

ATT GCC 
He Ala 



ACG GGC 
Thr Gly 
200 
CCA GAA 
Pro Glu 
215 

ATG CTG TGG GAT AAC 



95 

GAA TGG 
Glu Trp 
110 

GCC AGT 
Ala Ser 

GTA AAT 
Val Asn 

TGT ATG 
Cys Met 

TCA GTG 
Ser Val 
175 
AAC CAT 
Asn His 
190 

TCA ATT 
Ser He 



CAG AGG ACC 
Gin Arg Thr 

GAG CTG GGG 
Glu Leu Gly 
130 

GTC TTC CGG 
Val Phe Arg 
145 

AAC ACA AGC 
Asn Thr Ser 
160 

CCT CTG ACA 
Pro Leu Thr 



100 

CAA TGC AGC CCT 
Gin Cys Ser Pro 
115 

AAG ACA ACC AAC 
Lys Thr Thr Asn 



449 



TGT GGA 
Cys Gly 

ACC TCC 
Thr Ser 



ACG GGT TGT 
Thr Gly Cys 



GAA GAT GAA 
Glu Asp Glu 



CCT TAC 
Pro Tyr 
205 

TGT CCT CAT TCC 
Cys Pro His Ser 
220 

ACC AAA TGT AAA 



ATC AGA AGA 
He Arg Arg 
210 

AAG AAA CTC 
Lys Lys Leu 

225 
TGT GTT TTG 



TCA GTG 
Ser Val 
180 
AAG TGC 
Lys Cys 
195 

TCC ATT 
Ser He 



GGC TGC 
Gly Cys 
150 
TAC ATC 
Tyr lie 
165 

CCC GAG 
Pro Glu 

TTG CCC 
Leu Pro 

CAG ACC 
Gin Thr 



TGT CCT ATT GAC 
Cys Pro He Asp 
230 

CAA GAC GAG ACT 



497 



545 



593 



641 



689 



737 



785 



833 
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Met Leu Trp Asp Asn Thr Lys Cys Lys Cys Val Leu Gin Asp Glu Thr 

235 240 245 

CCA CTG CCT GGG ACA GAA GAC CAC TCT TAC CTC CAG GAA CCC ACT CTC 881 
Pro Leu Pro Gly Thr Glu Asp His Ser Tyr Leu Gin Glu Pro Thr Leu 

250 255 260 

TGT GGA CCG CAC ATG ACG TTT GAT GAA GAT CGC TGT GAG TGC GTC TGT 929 
Cys Gly Pro His Met Thr Phe Asp Glu Asp Arg Cys Glu Cys Val Cys 

265 270 275 

AAA GCA CCA TGT CCG GGA GAT CTC ATT CAG CAC CCG GAA AAC TGC AGT 977 
Lys Ala Pro Cys Pro Gly Asp Leu He Gin His Pro Glu Asn Cys Ser 

280 285 290 

TGC TTT GAG TGC AAA GAA AGT CTG GAG AGC TGC TGC CAA AAG CAC AAG 1025 
Cys Phe Glu Cys Lys Glu Ser Leu Glu Ser Cys Cys Gin Lys His Lys 
295 300 305 310 

ATT TTT CAC CCA GAC ACC TGC AGC TGT GAG GAC AGA TGT CCT TTT CAC 1073 
He Phe His Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe His 

315 320 325 

ACC AGA ACA TGT GCA AGT AGA AAG CCA GCC TGT GGA AAG CAC TGG CGC 1121 
Thr Arg Thr Cys Ala Ser Arg Lys Pro Ala Cys Gly Lys His Trp Arg 

330 335 340 

TTT CCA AAG GAG ACA AGG GCC CAG GGA CTC TAC AGC CAG GAG AAC CCT 1169 
Phe Pro Lys Glu Thr Arg Ala Gin Gly Leu Tyr Ser Gin Glu Asn Pro 
345 350 355 

TGATTCAACT TCCTTTCAAG TCCCCCCATC TCTGTCATTT TAAACAGCTC ACTGCTTTGT 1229 
CAAGTTGCTG TCACTGTTGC CCACTACCCC TGCCCCCCCC CCCCCCCGCC TCCAGGTGTT 1289 
AGAAAAGTTG ATTTGACCTA GTGTCATGGT AAAGCCACAT TTCCATGCAA TGGCGGCTAG 1349 
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GTGATTCCCC AGTTCACTGA CAAATGACTT GTAGCTTCAA ATGTCTTTGC GCCATCANCA 1409 

CTCAAAAAGG AAGGGGTCTG AAGAACCCCT TGTTTGATAA ATAAAAACAG GTGCCTGAAA 1469 

CAAAATATTA GGTGCCACTC GATTGGGTCC CTCGGGCTGG CCAAATTCCA AGGGCAATGC 1529 

TCCTGAATTT ATTGTGCCCC TTCCTTAATG CGGAATTTCC TTTTGTTTGA TT 1581 

K0J#«* : 25 
R10J©Jl<* : 1491 

ffi(D$k : 

h#Di?- -.mm®. 

§Lfil<DWM : cDNA to mRNA 

mmomm :M(iung) 

ftSfc£i|-f B3*f : CDS 
#&ttE : 270.. 1247 

EM 

GCCACCTCTT GATTATTTGT GCAGCGGGAA ACTTTGAAAT AGTTTTCATC TCTTTCTCCC 60 
ATACTAAGAT TGTGTGTGGC CGTGGGGGAG TCCTTGACTA ACTCAAGTCA TTTCATTGGA 120 
TTTTGATTAC AACTGATCAT GTGATATTTT TTTCCATGTA AAGTTTTGGG GCTTCAAACT 180 
TTGCTTCTGG AGAATGCCTT TTGCAACACT TTTCAGTAGC TGCCTGGAAA CAACTGCTTA 240 
GCCATCAGTG GACATTTGAA ATATTCAAA ATG TAT GGA GAG TGG GCC GCA GTG 293 

Met Tyr Gly Glu Trp Ala Ala Val 
1 5 
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AAT ATT CTC ATG 
Asn He Leu Met 
10 

GAA CAC CGA GCA 
Glu His Arg Ala 
25 

GTG TTG GAA CGT 
Val Leu Glu Arg 



GAG TTG 
Glu Leu 

CGG TTG 
Arg Leu 

CAT CGC 
His Arg 
90 

AAA GTT 
Lys Val 
105 

ACA TGC 
Thr Cys 



CTG CAA 
Leu Gin 
60 

AAG CTT 
Lys Leu 
75 
TCC ACC 
Ser Thr 



ATG TCC TAT 
Met Ser Tyr 
15 

GTG AAG GAT 
Val Lys Asp 
30 

TCT GAA CAA 
Ser Glu Gin 
45 

GTC GCA CAC 
Val Ala His 



GTG TAC CTG 
Val Tyr Leu 

GTT TCT CTT 
Val Ser Leu 



AAA AGT CTT 
Lys Ser Leu 



ATA GAT 
He Asp 



GTA GAA 
Val Glu 



TTC AAG CCC CCT 
Phe Lys Pro Pro 



AGA TTT GCG 
Arg Phe Ala 
95 

GAA GAA TGG 
Glu Glu Trp 
110 

GTC GCC AGT 
Val Ala Ser 
125 

TGT GTA AAT 
Cys Val Asn 



CAG ATC CGC 
Gin He Arg 
50 

TCT GAG GAC 
Ser Glu Asp 
65 

GCC AAT GTG 
Ala Asn Val 
80 

GCA ACT TTC 
Ala Thr Phe 



GTG CAG GGC TTC 
Val Gin Gly Phe 
20 

GAG CGA TCA TCC 
Glu Arg Ser Ser 
35 

GCG GCT TCT ACT 
Ala Ala Ser Thr 



AGT ATT 
Ser He 



341 



TGG AAG 
Trp Lys 

GAC TCG 
Asp Ser 



CAG AGG ACC 
Gin Arg Thr 



GAG CTG GGG 
Glu Leu Gly 
130 

GTC TTC CGG 
Val Phe Arg 



TAT GAT 
Tyr Asp 
100 
CAA TGC 
Gin Cys 
115 

AAG ACA 
Lys Thr 



CTG TGG 
Leu Trp 
70 

CGC TCA 
Arg Ser 
85 
ACT GAA 
Thr Glu 



CGG TCT 
Arg Ser 
40 

TTG GAA 
Leu Glu 
55 

CGG TGC 
Arg Cys 

ACA TCC 
Thr Ser 

ACA CTA 
Thr Leu 



AGC CCT 
Ser Pro 

ACC AAC 
Thr Asn 



TGT GGA GGA TGC 
Cys Gly Gly Cys 



AGA GAG 
Arg Glu 
120 
ACA TTT 
Thr Phe 
135 

TGC AAT 
Cys Asn 



389 



437 



485 



533 



581 



629 



677 



725 
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140 145 150 

GAA GAG AGC GTG ATG TGT ATG AAC ACA AGC ACC TCC TAC ATC TCC AAA 773 
Glu Glu Ser Val Met Cys Met Asn Thr Ser Thr Sep Tyr He Ser Lys 

155 160 165 

CAG CTC TTT GAG ATA TCA GTG CCT CTG ACA TCA GTG CCC GAG TTA GTG 821 
Gin Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro Glu Leu Val 

170 175 180 

CCT GTT AAA ATT GCC AAC CAT ACG GGT TGT AAG TGT TTG CCC ACG GGC 869 
Pro Val Lys He Ala Asn His Thr Gly Cys Lys Cys Leu Pro Thr Gly 
185 190 195 200 

CCC CGG CAT CCT TAT TCA ATT ATC AGA AGA TCC ATT CAG ATC CCA GAA 917 
Pro Arg His Pro Tyr Ser He He Arg Arg Ser He Gin He Pro Glu 

205 210 215 

GAA GAT CAA TGT CCT CAT TCC AAG AAA CTC TGT CCT GTT GAC ATG CTG 965 
Glu Asp Gin Cys Pro His Ser Lys Lys Leu Cys Pro Val Asp Met Leu 

220 225 230 

TGG GAT AAC ACC AAA TGT AAA TGT GTT TTA CAA GAT GAG AAT CCA CTG 1013 
Trp Asp Asn Thr Lys Cys Lys Cys Val Leu Gin Asp Glu Asn Pro Leu 

235 240 245 

CCT GGG ACA GAA GAC CAC TCT TAC CTC CAG GAA CCC GCT CTC TGT GGA 1061 
Pro Gly Thr Glu Asp His Ser Tyr Leu Gin Glu Pro Ala Leu Cys Gly 

250 255 260 

CCA CAC ATG ATG TTT GAT GAA GAT CGC TGC GAG TGT GTC TGT AAA GCA 1109 
Pro His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val Cys Lys Ala 
265 270 275 280 

CCA TGT CCT GGA GAT CTC ATT CAG CAC CCG GAA AAC TGC ACT TGC TTT 1157 
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Pro Cys Pro Gly Asp Leu He Gin His Pro Glu Asn Cys Ser Cys Phe 

285 290 295 

GAA TGC AAA GAA AGT CTG GAA AGC TGT TGC CAA AAG CAC AAG ATG TTT 1205 
Glu Cys Lys Glu Ser Leu Glu Ser Cys Cys Gin Lys His Lys Met Phe 

300 305 310 

CAC CCT GAC ACC TGC AGA TCA ATG GTC TTT TCA CTG TCC CCT 1247 
His Pro Asp Thr Cys Arg Ser Met Val Phe Ser Leu Ser Pro 

315 320 325 

TAATTTGGTT TACTGGTGAC ATTTAAAGGA CATACTAACC TGATTTATTG GGGCTCTTTT 1307 
CTCTCAGGGC CCAAGCACAC TCTTAAAGGA ACACAGACGT TTGGCCTCTA AGAAATACAT 1367 
GGAAGTATTA TAGAGTGATG ATTAAATTGT CTTCTTGTTT CAAACAGGGT CTCATGATTA 1427 
CAGACCCGTA TTGCCATGCC TGCCGTCATG CTATCATGAG CGGAAAAGAA TCACTGGCAT 1487 
TTAA 



§mm*5 : 26 
m*\<DM.£ : 20 

miknm : mm 

GCTGCGAGTG TGTCTGTAAA 



1491 



20 



: 27 
: 25 
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HSVEGFCC* 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

♦HSVEGFCC: 



I!?"?!!!™ ?!!!^^* A a «sglolso aepdageata 

I.?!?*!??!: ??!???!?!:!! ™i!!f™ H rKC ° LR >«Kw gknreqanln 

"Iffl"™ «»««"() cmprevcidv gkefgvatnt 

FFKPPCVSVY RCGGCCNSE6 tOCNHTSTSY LSKTLFEITV PISQGPKPVT 
I?!*?!fl?5? VHSIIRRSLP ATLPQCQAAN KTCPTNYMWN 

nhicrclaqe OFMFSSDAGO DSTOGFHDIC GPHKELOEET CQCVCRAGLR 

ist;; mm r^sRss wsssm 

!MJ tin.™ fflftgg 

SYSgEVCRCV BSYWQRQQMS 
hunan VEGF-C 



SO 
50 

100 
100 

150 
150 

200 
200 

250 
250 

300 
300 

350 
350 

400 
400 

450 
450 
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HSVEGF-D 

HSVE6F-C 

HSPDSF-A 

HSPD6F-B 

HSPIGF2 

HSVE6F 

HSVEGF-B 

HSVEGF-D 

HSVE6F-C 

HSPOGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-0 

HSVEGF-C 

HSPOGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-0 

HSVEGF-C 

HSPOGF-A 

HSP06F-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-0 

HSVEGF-C 

HSPOGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-0 

HSVEGF-C 

HSPOGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVEGF-C 

HSPOGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 
HSVEGF-C 
HSPDGF-A 
HSPDGF-B 
HSPIGF2 



[yrewvvvnv fhmlyvof 
[hlBgffsva cslQaaai 
[rtRacQlll gcgybah! 
[nrcwaNfls LCCYflRLVj 
fPVMRLFPCF LOLwAGLj 
iNFlLSWVHW SLABLYt 
SPfllRR LfflAA 



;q gssnehgpvk p S c Q 

I? iffiBL'i!! ?. E !?"»" 

:A EGDPIPEELY EMLSO — 

jP AVPPQQMALS AGNGS 

,H AKWSQAAPHA EGGGO 

|0 LAPAQAPVSQ PDAPG — 



SO 

-HS 



stlerseEqi 

YAHKDlEEQn 
IHglROLpD 

irBfodlkrE 



RST — --RFA 
SRTEEQlKFA 

hgvhaQkhvp 

SHSGGtlESL 



fills !¥** B»ss srsuh 
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SeewgBtq 

NEWRKTQ 
EEAVPAV 

aepahiae 
v-wgSsy 

V-YQSSY 

v-ytBat 




tcBev asSlgksBnt 
vcidv gk|fgvaBnt 
viyei prsqvdphsa 

EVJEEI SRRL IDRflNA 

ribov vsbypseveh 
tlBdi fqIypdeiey 

VVflPl TVBLMGTVAK 



5st sytskSlfeE 
[1st sylsktli 
jrv hhrsv 

gov OLRPV 

2et anvtm 
jee snitm 
jgq hovrm 




lepvkvan 
pbtisfan 
ebqvrlee 
katvtleo 

YBEtTFSQ 
IGEMSFLQ 
L GEMS LEEi 

miBdBnkRk 
ymEnrhiEr 



lht — a prhpysiirE 

;MSKLDV YRQVHSIIrI 
ATTSLH PDYREEDTGG 
EI-VAA ARPVTRSPGt 

Rfl LREKMKPER6 

rB-kkd RARQEKKSVE 
RfflKKKD SA 



SIOrPEED 
S-LPATL 
P-RESGK 
S-OEORA 
R-PKGRG 
G-KGKGQ 




-SfiPLrSVPE 
-TBPLSQGPK 

eyHHkkpklk 
eiEEkkpifk 

— -SSGDRPS 

KPHOGOH 

0YPSSQ- 

shsHSlcHid 

^AA||rcffiN 



-EflQRSj- 
-ffiSRYK- 



gteBDshlqe 

oagHdstogf hoicgpnkel EeeQEqEvSr 



Z f^Q^Rvf jpf 

*«m vElilflfrl Em iiii 
IS&st fA; ygsssa 

vrvrrppkSk URkFKHtHok talBetiiga.' 



n-tdsrckar ql 
rrsflrcop gl 

BcokhkBfhB 
BprnqpO-nQ 



NERTaR 
NPDTBR 



EDKPRR. 
ERKLRR. 



— — drSpfht 
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-epgfsysIe vcrcvSsy 



Ng. . . . 
RBOMS . 
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